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INORGANIC ANALYSIS. 

Formation and Nature of Black Antimony Suiphide, F. de Bacho. 
(Aizizati Chiiiz.. Applic., 1919, 12, 143-152.)-The transformation of red antimony 
sulphide into the black modification takes place under varying conditions. When 
it is dried in a current; of carbon dioxide or hydrogen sulphide, the change takes 
place at about 207' to 212' C. The sulphide loses about 1 per cent. in weight 
(about the same tts in vacuo over sulphuric acid), and there is no material difference 
in the loss at 160' C. or 300" C. The presence of 50 per cent. of antimony chloride 
lowers the tamperaturs of transformation to lE0 C. Similarly, in the preparation 
of the black sulphide by precipitation, the process is promoted by the presence of 
antimony chloride,. whether added as such, or formed by adding hydrochloric 
acid or ammouiun chloride. In this case a reaction takes place between the red 
antimony sulphide and the antimony chloride, which is probably as follows : 

2Sb,S, + 2SbC13-+ GSb + 3S2C1,. 
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In  the formation of the black modification by the dry method, in the absence of 
antimony chIoride there is slight dissociation, with the liberation of metallic 
antimony, but this is not capable of gravimetric estimation by the ordinary analy- 
tical methods. This liberated antimony dissolves in colloidal form as a solid solution 
in the antimony sulphide, and thus forms the black modification. There is no 
pronounced difference in the sp. gr. of the two modifications. The sp. gr. gradually 
rises with the temperatnre of heating, but there is no sudden rise when the change 
into the black modification occurs. C. A. M. 

Volumetrie Reduction Method with Arsenious Acid. F. de Bacho- 
(Annali Chim. Applic., 1919, 12, 253-1744 -A new method of estimating oxidising 
substances is based upon their reduction by means of arsenious acid in the presence 
of hydrochloric acid, and direct titration of the excess of the reagent by means of 
potassium bromate- 

2KBr0, + 2HC1+ 3As2O3-~2KCl+ 2HBr + 3As,0,. 
Methyl orange, which is decolorised by a slight excess of free bromine, is used &B 

indicator. To prevent loss of arsenic chloride by volatilisation the amount of free 
hydrochloric acid in the solution must not exceed 12.8 per cent. At 15 per cent. the 
loss was 0-44 per cent., and at  19.4 per cent. i t  was 48.48 per cent. For the estima- 
tion of permanganates the concentration of the acid may vary between 5 and 14 per 
cent., but a large excess of the arsenious solution must be used. Oxidation is 
complete in five to ten minutes at the ordinary temperature, and the liquid is then 
diluted and titrated with -& potassium bromate solution until a yellow coloration 
appears. It is then titrated with the arsenious solution until the colour disappears, 
and finally titrated back with the bromate solution, after the addition of 2 drops of 
0.1 per cent. methyl orange solution. I n  estimating manganese dioxide in pyre- 
lusite by this method 0.1 grm. of the finely powdered sample is treated with 40 c.0. 
of & arsenious acid solution, 15 C.C. of water, and 25 C.C. of concentrated hydro- 
chloric acid, and boiled under a reflux condenser until solution is complete, after 
which the liquid is reduced and titrated as in the case of permanganates. In the 
case of barium peroxide the reduction is effected slowly but completely at the 
ordinary temperature, but much more rapidly in a boiling solution. The concentra- 
tion of the hydrochloric acid may vary from G to 12 per cent. without affecting the 
results. Chlorates are estimated by treating 15 c.c: of the solution of about & 
strength with 40 C.C. of & arsenious acid solution and 25 C.C. of concentrated 
hydrochloric acid, boiling the liquid for a t  least fifteen minutes beneath a, reflux 
condenser, cooling it for ten minutes still beneath the condenser, diluting it with 
50 to 60 ex. of water and titrating it with the bromate solution. The active 
chlorine in bleaching powder or hypochlorites may be estimated in the presence of 
chlorates by keeping the concentration of the hydrochloric acid at 5 per cent., and 
effecting the reduction in the cold, whilst by increasing the acid concentration to 
10 to 12 per cent., and effecting the reduction at  boiling temperature, both hypo- 
chlorites and chlorates are estimated. Perchlorates do not interfere with the 
estimation, The method also gives good results with chromates, including lead 
chromate. C. A. M, 
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Use of Arsenious Acid in the Volumetric Method of Hamias. F. de 
Bacho. (Annuli Chim. AppZic., 1919, 12, 136-142.)--The volumetric method of 
Namias (Gazz. Chim. ItaZ., 1892, 22, 508) consists in treating any given oxidising 
agent with an excess of arsenious anhydride in the presence of ammonium acetate, 
effecting the reduction in boiling solution, and titrating the excess of arsenious acid 
with iodine in the presence of acetic acid. It is shown that this method gives 
inaccurate and inconcordant results, and that the use of starch paste as an indicator 
is inapplicable in a boiling solution, no blue coloration being obtained at  60" C. to 
70" C. The presence of ammonium chloride, which is formed when the original 
solution contained hydrochloric acid, has also an influence on the results. The 
estimation of chlorates and manganese peroxide in a boiling solution containing 
excess of hydrochloric acid is liable to result in a loss of arsenic as arsenic chloride 
by volatilisation. Contrary to the assertion of Namias, the reduction of chromic 
acid by arsenious acid in the presence of hydrochlorio acid is not complete in a few 
minutes a t  the ordinary temperature, but requires prolonged action. On the other 
hand, the results thus obtained are too high, and not constant. C. A. M. 

Determination of Chlorine with the Nephelometer. A. B. Lamb, P. W. 
Carleton, and W. B. Meldrum. (J. Anzar. Chem. SOC., 1920, 42, 251-259.)-The 
nephelometric method has been applied to the estimation of toxic '' war gases " in 
air, including mustard gas, which necessitated the use of alcoholic solutions for 
absorbing the gas. The Kober nephelometer was employed and several details in 
connection with the manipulation of this instrument, with a view to avoiding 
appreciable errors, are described. These details were of special importance in the 
present work, because the extremely minute quantities of chlorine to be determined 
required the utmost refinement of the method. The standardisation readings were 
made by adding sufficient alcohol to appropriate quantities of very dilute sodium 
chloride solution to give a volume of 20 c.c., then adding 10 C.C. of & nitric acid, 
followed by 10 C.C. of &Ti silver nitrate, making a total volume of 40 c.c., consisting 
approximately of 50 per cent. alcohol. The opalescence of a silver chloride suspen- 
sion changes with time at different rates according to the concentration and other 
conditions; a, sensible time is required for the development of the maximum effect, 
and this effect then decreases owing to the coalescence of the particles. A standard 
of constant opalescence may be conveniently prepared by shaking finely-ground 
kieselguhr with water, allowing it to stand for seventy-two hours and drawing off 
the supernatant liquor. This suspension had a value approximately equivalent to 
N/4*5 x 10-5 silver chloride, Using this standard suspension as a constant, the 
rates of development and decrease of the opalescence of silver chloride w0re studied 
at various temperatures and concentrations. As the result of these observations the 
procedure adopted in the routine analysis was to place the sample, immediately 
after precipitation, in a water-bath at 40" C. for at  least thirty minutes. It was 
cooled rapidly to room temperature and compared within thirty minutes with 
standard silver chloride suspensions similarly prepared. Using this method, 
chlorides could be estimated with an average deviation of about 3 to 4 per cent. 
over concentrations ranging between 4 and 300 x grm.-mol. per litre. Experi- 
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menta on the effect of light upon the permanence of the opalescence showed that 
the rate of decrease of opalescence was more rapid when the suspensions were 
exposed to diffused daylight than when they’were kept in the dark, particularly in 
the more concentrated solutions. Further, it was established that the opalescence 
of the same quantity of silver chloride in water was about 15 per cent. greater than 
in 50 per cent. alcohol or 50 per cent. acetic acid. J. F. B. 

Copper Flame Test for Halogens in Air. A. B. Lamb, P. W. Carleton, 
W. S. Hughes, and L. W. Nichols. (J.  Amer. Chem. Soc., 1920, 42, 78-84.)-The 
apparatus used consists of a roll of oxidised copper gauze, about 10 cm. in length, 
contained in a quartz tube about 1 cm. in diameter. To make the test, the air to be 
tested is drawn through the tube while the end of the copper gauze near the inlet is 
heated to dull redness. After a suitable time, the gauze is removed from the tube 
and inserted into a non-luminous flame. A green-coloured flame is observed with as 
little as 0.1 part of chlorine per million of air if the air is passed over the copper at  
the rate of 1.5 litres per minute for six minutes. Smaller amounts of chlorine may 
be detected by prolonging the time €or the accumulation of the halogen on the 
gauze. w. P. s. 

Sensitive Reaction of Cobalt. J. Bellucci. (Gazx. Chim. Ital., 1919, 49 
294-298.)-The colour reaction given by cobalt with /3-nitroso-a-naphthol is capable 
of detecting 1 mgrm. of the metal in 17 litres of water, and is therefore much more 
sensitive than the corresponding reaction with a-nitroso-P-naphthol (ANALYST, 1918, 
43, 318), the limit of the sensitiveness for which is 1 mgrm. in 1 to 2 litres of water. 
The coloration ranges from pink to garnet red according to the amount of cobalt, and 
in some cases an amorphous red precipitate is formed after the liquid has stood for 
some hours, C. A. M. 

Volumetric Estimation of Iron. J. Houben. (Ber. , 1919,52, 2,072 ; through 
Chem. Zeit. Utjersicht, 1920, 44, 41.)-In solutions of ferric and ferrous salts con- 
taining free mineral acids, the ferric iron and free acid may be estimated by reducing 
ferric iron by means of hydrogen sulphide and then titrating with alkali hydroxide, 
making use of ferrous sulphide as indicator. G. C. J. 

Estimation of Ferrous Iron. J. M. Kolthoff. (Pharm. Wezkblad, 1919,56, 
1,565 ; through C?tem, Zeit. Ubersicht, 1920, 44, 41.)-A disadvantage of the iodi- 
metric estimation of ferrous iron is the necessity for working with air-free solutions. 
The author has worked out a, method free from this objection. The ferrous solution 
contained in a stoppered flask is, after acidification, treated with 25 C.C. & potassium 
bromate, and 10 C.C. 25 per cent. phosphoric acid, then with 5 C.C. of potassium iodide 
solution (10 per cent.), and two drops of molybdate solution. After five minutes the 
separated iodine is titrated with & thiosulphate. The molybdate is added to 
accelerate the reaction between bromate and iodide. G. C. J. 
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Action of Water on Lead. J, F. Liverseege and A. W. Knapp. 
( J .  SOC. Chew. lizct., 1920, 39, 2'7-32~.)-Experiments have been made with a slightly 
alkaline natural water, which, like pure rain water, has the power of eroding lead SO 
that the scales first formed on the metal fall ofl, leaving a bright surface exposed to 
further action. This water, from the Caban reservoir, Wales, has an alkalinity, due 
to bicarbonates, etc., equal to about 0.3 part CaCO, per 100,000. Erosion has been 
found to be due to the action of oxygen in the presence of water, but the variations 
in the natural proportion of oxygen in water do not appear to influence the amount 
of erosion. One day is the most suitable period for applying the erosion test, the 
results of which are influenced by exposure of the water to glass, and by the depth 
at which the lead is immersed; the greater the depth, the slower being the erosive 
action. The amount of 
lead eroded varies directly with the area of the metal exposed, but variations in the 
volume of water or small changes in the area of water surface have no appreciable 
effects upon the results. Erosion occurs readiiy in waters containing no carbon 
dioxide, but slight variations in the percentages of carbon dioxide in a water do not 
materially affect the results. The presence of 1 to 2 per cent. of carbon dioxide 
causes a sudden change from " erosion " to plumbo-solvency," and the solution of 
lead takes place more rapidly when oxygen is present in addition to carbon dioxide. 
The alkalinity of the water is the chief factor, after the presence of oxygen, in deter- 
mining the amount and the kind of erosion. The addition of small quantities of 
calcium hydroxide, carbonate and bicarbonate, or of potassium permanganate, 
decreases erosion, the most effective agent being calcium bicarbonate, 2 parts of 
which per 100,000 is usually sufficient for the purpose. I n  the case of calcium 
hydroxide, the erosion falls to a minimum when about 7 to 10 parts per 100,000 are 
present. Increasing the calcium hydroxide above this point causes an increase in 
the erosion, which gradually reaches its original amount. The addition of 5 parts of 
potassium permanganate per 100,000 was found to  form a protective coating, which 
prevented erosion. On the other 
hand, the bacteria in water are not all destroyed by exposure to the action of lead 
€or six hours. C. A. M. 

The velocity of erosion falls with the duration of the test. 

Erosion takes place in the absence of bacteria. 

Separation and Estimation of Lead and Bismuth. G. Luff. (Chem. 
Zed., 1920, 44, 7l.)-The author agrees that in experienced hands the methods of 
Lowe and Jannasch are the best. In  any but experienced hands, however, they lead 
to very poor results. The following method is said to give good resclts in the hands 
of wny chemist who will follow the directions given, To the nitric acid solution of 
lead and bismuth, ammonia is added drop by drop until a faint permanent turbidity 
results. This is destroyed by the addition of the least possible quantity of nitric 
acid. Sufficient saturated ammonium nitrite of this solution is added to the 
lead-bismuth solution, which is diluted to 200 c.c., covered with a clock glass, and 
heated to boiling. When nitrogen ceases to be evolved, the solution is filtered, and 
the precipitate of bismuth hydroxide or basic nitrate washed with hot water, and 
then dissolved in dilute (1 : 1) nitric acid. The filtrate is evaporated to dryness, and 
the residue ignited and weighed 8s Bi,O,. I t  may contain as much as 5 per cent. 
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of silica and 5 per cent. of alkali. The former is expelled by treatment with nitric 
and hydrofluoric acids, after which the alkali can be readily washed out. The 
filtrate from the bismuth is acidified with acetic acid, treated with potassium 
dichromate, and the lead chromate is collected in a Gooch crucible, washed with hot 
water, dried at 120” C., and weighed. G. C.  J. 

Volumetric Estimation of Sulphates by Oxidation of Benzidine 
Sulphate with Potassium Permanganate. P. L. Hibbard, (Sod Xci., 1919,8, 
61-65 ; through J. Soc. Chem. Ind., 1920, 39, 188a.)-A modification of the method of 
Raiziss and Dubin (J .  Biol. Chem. 1914,18,297). The solution for the precipitation of 
benzidine sulphate should be free from iron, heavy metals, nitrates, phosphates, and 
organic matter, and should only contain between 0.5 and 4.0 mgrms. ‘‘ SO,.” The 
liquid (10-25 c.c.) is treated with one drop of phenolphthalein and then with dilute 
sodium hydroxide till just alkaline. I t  is then neutralised with & hydrochloric 
acid and 0.1 C.C. added in excess for each 5 C.C. of solution. Keeping the liquid quite 
cold, 5 C.C. of 0.8 per cent. beneedine hydrochloride solution is added, and after 15- 
30 minutes the benzidine sulphate is collected in 8, Gooch crucible, washed with the 
minimum of cold water, transferred with the asbestos pad to the precipitation flask, 
and heated with 1 C.C. of 10 per cent. sodium hydroxide solution in a boiling-water 
bath for 8 few minutes. Then 10 C.C. of dilute sulphuric acid (1 acid: 1 water) is 
added and hot water to bring the volume to 100 C.C. & potassium permanganate 
is run in until there is 5 C.C. in excess and the solution heated on the water bath for 
exactly ten minutes. Then 10 c,c. of $c oxalic acid is added and the titration 
completed with &-permrtnganate. The factor for the conversion of 0.c.s of perman- 
ganate solution into mgrrns. of 6‘ SO,” is 0.12. I t  is advisable to make a, blank 
determination. 

lodimetrie Estimation of Sulphides. J. M. Kolthoff. (Pharm. WeekbZad, 
1919, 56, 1413; through Chem. Zed. Ubarsicht, 1920, 44, 41.)--Contrary to the 
statement of Treadwell, the author finds that, in the iodimetric estimation of hydrogen 
sulphide, the resulting sulphur occludes no iodine. G.  C .  J. 

Separation of Zirconium and Titanium as Phosphates. J. Brown and 
H. T. Madden. (J. Amer. Chem. Soc., 1920, 42, 36-39.)-A method is described for 
the gravimetris estimation of titanium in the filtrate from the zirconium phosphate 
precipitate (c$ ANALYST, 1918, 43, 42). The solution containing zirconium and 
titanium sulphates is acidified with I to 2 per cent. (by volume) of sulphuric acid, 
and exoess of hydrogen peroxide is added, followed by an excess of disodium or 
diammonium phosphate. After about eighteen hours the zirconium phosphate is 
collected on a filter, washed with water containing few drops of sulphuric acid and 
hydrogen peroxide, dried, fused with sodium carbonate, the melt extracted with 
water, and the insoluble portion fused with sodium hydrogen sulphate and dissolved 
in dilute sulphuric acid. The zirconium in this solution is then reprecipitated by the 
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addition of hydrogen peroxide, and phosphate as described, the precipitahe collected, 
dried, ignited, fused with sodium oarbonate, dissolved in sulphuric acid, and the 
zirconium precipitated with ammonia and weighed as Zr02 after ignition. If the 
zirconium phosphate after the aecond precipitation is still coloured yellow owing 
to the presence of a, remaining trace of titanium, it must be dissolved and precipitated 
a third time. The combined filtrates from the zirconium phosphate precipitettes are 
heated to destroy hydrogen peroxide, the volume of the solution adjusted so that it 
contsins 2 per cent. (by volume) of sulphuric acid, an excess of disodium or diam- 
monium phosphate is added, the precipitated titanium phosphate collected after one 
hour, washed, converted into the dioxide as in the cme of the zirconium, and 
weighed. w. P. s. 
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